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Figure  1 .  Epi-layer  structure  of  the  1.62  eV  InGaP/1.1  eV  InGaAs  dual-junction  cell. 


The  first  batch  of  1.6— eV/1.1— eV  dual-junction  cells  processed  in  our  laboratory  was 
bottom  cell  current  limited.5  This  was  believed  to  be  one  of  the  reasons  for  the  low  AMO,  one- 
sun  efficiency  (12.9%  without  AR-coating,  estimated  to  be  17%  with  an  optimized  anti¬ 
reflection  coating)  of  those  cells.  Calculations  have  since  shown  that  in  order  to  obtain  100% 
quantum  efficiency  (QE)  from  the  bottom  cell,  while  maintaining  a  QE  of  at  least  90%  from  the 
top  cell,  the  top  cell  had  to  be  thinned  to  0.33  pm  (compared  to  1.65  pm  in  the  first  batch). 
Shown  in  Figure  2  is  the  light  current- voltage  (I-V)  characteristic  of  a  1.62-eV/l.l-eV  n/p  dual¬ 
junction  cell  with  a  thinned  top  cell.5  The  cell  is  characterized  by  an  open-circuit  voltage  (Voc) 
of  1.73  mV,  a  short-circuit  current  density  (Jsc)  of  19.14  mA,  a  fill  factor  (FF)  of  78.5%,  and  an 
AMO,  one-sun  efficiency  of  19.07%.  The  top  cell  in  this  case  consisted  of  a  0.05-pm 
n+  Ino.68Gao.32P  emitter,  a  0.3-pm  p  In.68Ga.32P  base,  a  0.05-pm  p+  In.68Ga.32P  back  surface 
field,  and  a  0.04— pm  n  Al.33Ih.67P  window  layer.  The  efficiency  of  this  dual-junction  cell, 
although  higher  than  the  first  batch,  is  still  significantly  lower  than  the  predicted  value  of  27%. 
The  external  quantum  efficiency  (EQE)  of  the  subcells  of  the  dual-junction  cells  was  measured 
using  appropriate  filters,  and  the  results  are  shown  in  Figure  3. 
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(LAPPS)  tesrinv empl,aS,S  *'  beon  larSearea  pulse  solar  simulator 

it.  H  a  ,  ^  under  1  >°  2»  sun  concentrations. 

These  tests  could  not  be  done  during  the  current  reporting  period,  because  the  test  facility  at  the 

Glenn  research  center  is  being  rebuilt.  The  cell  stores  and  processing  p„ 

continue  to  be  optimized  to  realize  the  highest  possible  efficiency  values  under  concentrator 

rr„  t  d“a|-JUnClion  “»•  inieiaJ  efforts  during  the  next  reporting  period  will  be 
rated  to  optimizing  the  structure  and  processing  to  obtain  the  highest  efficiency  values  under 

c^lmir  C°nlit,0,,S’  "ntiI  ^  ““  S“  -  <«  ^  higher 


The  current  costs  have  been  calculated  and  the  estimates  are  as  follows: 

•  Total  Costs  (cumulative)  through  September  22, 2000 

•  Estimated  Costs  for  the  following  quarter. . 

•  Estimated  Costs  to  the  contract  completion . 

•  Estimated  physical  completion  through  September  22, 2000 . 


$  82,406 
$  50,000 
$213,427 
27% 
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